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MISSIERIStatement...

—
E -

The National'Weather Service provides
weather, hydrologic, and climate forecasts

and warnings for the protection of life and property.

—
—

1'9_e_n 24-iours a day....365 days a year

-o Daily forecasts
' — Includes 7-day forecast, aviation, fire weather, etc...

* High Impact Weather Events
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UiIiErRSevere

Nowember 1, 2000 tornado 8 miles northwest of Bismarck, ND
Fhoto taken by Pat Whitleck, KOTVS
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\Weather Related GISy

-—.

Datasets =

J\j\/ea'i"c' ElatearGEIS aatasers are created darly
sysuine National Weather Service and other state
rmc federal dgEnCIEeS

- -OOP NDAWN, DOT, APRS and ASOS surface
weather reports (to name the majority)

o Hydrology GIS datasets also created daily

— USGS River data, rainfall and snowfall reports,
moisture content of snowpack, etc...

e Plethora of static maps exist as well




Weather Related GIS,
Datasets, (cont)’

J e relig GIS datasets are created exclu5|vely 0)Y
erNationall Weather Service
[‘ ppler Radar Imagery

NDFD gridded data

— Storm data (winter and summer severe weather)

® | et’'s Focus on these more!!




RIDGE enharnced views of Doeppler Radar Imagery

' Each RIDGE radar image
WNCreated Without
backgrounds

Standard geographic
projection

Can import with GIS
software and layer to
geospatial elements

3 : 20(..'1'." Europa Tach-r:cloqieﬂs 5 :-." ol — Fi |e formats inC| Ude
e mage © IDigita|Globe. sty v A e B 3 .
% N4 .slm 1520 25 30 35 40 45 50.55 B0 65 7.7 I {-QEUDTE"ISE:ﬁegr;.ll(:'lz-.b t & GO?SIE KM Z/KM L a nd g |f (Wlth

DBZ{.? | | ol B imalge © 2007 TerraMetrics,

Pointer 47:27:08.32° NI 10001,06/875 W elev 1903 ft Streaming |[111(11]] 1002 Eye altl 361.22 mi attached World ﬂle)

o)




|

i T ©'2007 Europa Technologies
W AN E s Image © 2007 DigitalGlobe

Y ' i | s
\1‘{ 3 4045 2025 30 25 40 45 5055 60 65 70 F5

DBEZ MW | e




Automatic-STiV' Update as new RIDGE images;are
createdivia KML /KMZ files.

. ———

P
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NEWerVersions of Google Earth support looping of

ez,

Google Earth Example....(cont.)




IDGE datasets...
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rf Mational Weather Service Doppler Radar Images - Windows Internet Explorer e IE’ |£I

@“;——;‘ - Iﬁ. http:/ radar weather.gov/GIS. html j [#1| ¥ | |500gle = I"’
| __ .

File Edit Mew Favorites Tools  Help
Links & | Cuskomize Links

- N — . 3
W d £ | National Weather Service Doppler Radar Images @ » R -t (nbe iGEr

By State/County . ] =— ] ] ] ] = ] ﬂ
UV Alerts Each of the RIDGE radar image has a “world file” associated with it. A world file is an ASCIl text file associated with an image and contains the following

mare... lines:

Observations Line 1: x-dimension of a pixel in map units

Doppier Radar Line 2; rotation parameter

gﬁ:ﬁ'?ﬂver L?ne 3 rotation paramet_er _ o _

Curface Weather Line 4: NEGATIVE of y-dimension of a pixel in map units
Line 5: x-coordinate of center of upper left pixel

Dbserved Preci ! : :
e ' s Line &: y-coordinate of center of upper left pixel

Forecasts [fthe image file name has a 3-character extension (image1.gif}, the waorld file has the same name followed by an extension containing the first and last
By Local Office letters of the image's extension and ending with a "w’ (image1.gfw).
Graphical

Aviation Weather

Marine Weather Loading Images into GIS Software
Hurricanes
Severe Weather
Fire Weather
Humerical Models
Statistical Models
More...

For KML/KMZ supporting applications:
Load RIDGE Radar images and NWS warning polygons using KMLKMZ. Go to the page that generates KMLUKME files for your application that uses
FMUKMEZ. http:firadarweather. goviridae/kmzaenerator.php

For individual Radar sites:
Text Messages
By State
By Message Type 2'
® MHational ’

50 to the directory where the radar images reside: hitp.iiradar.weather.govridgeiradarimal
Select an image directory: e
MNOR = Reflectivity

MAP =1 Hour Precipitation

MNTF = Storm Total Precipitation

NOW = Velocity

MOS = Storm Relative Mation

Weather Safety MOZ = Long Range Reflectivity

Weather Radio 3. Save both the image of the radar (file ending in ~.gif"} and the world file (ending in ".gfw™) that goes with itto a computer in the same directory. (The
Hazard Assessment "_07inthe file name indicates that this is the latestimage.)

StormReady 4. Loadthe image into a GIS as any other layer.
T=sunamiReady
more...

Climate
Past Weather
Predictions

L T I T A |

This process can be repeated for the warning polygons (hitp.iiradarweather.gowridge/Varmings/Short’y and all other layers on the RIDGE pages
EdticaboniOutreach (http:firadar.weather goviridge/Overlavs/Short() _lll
»
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D Examplen(cont.)
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+ Places
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[ ] EEW
FLASH FLOOD WABNING
WIC1EZ23-271645—

FLASH FLOOD WARNING
ALECO0E-ZT71645-

FLAZH FLOOD WARNING
TTCOZ1-0E8-083-271730-
Lsa]

= Layers

-~ @ Lavers
b £ terrain
) = Geographic Web
p[_] EJ Featured Content
hl:l 3 Global Awareness
bl:l £ roads
»[_] E2 3D Buildings
} & borders
rl:l = Populated Places
p|:| 2 Anernative Place Hames
) = Dining
»[_] B2 Lodging
[ |:| (] Google Earth Community
}I:l = Shopping and Services

QStartl I@ Google Earth

FFW

FLAZH FLOOD TARNING
WIC1Z3-Z71645-

BULLETIN - EAS ACTIVATION REQUESTED
FLAZH FLOOD TWARNING
NATIONAL WEATHER SERVICE LA CROSESE WI
851 AM CDT MON AUG E7 z007

THE NATIONAL WEATHER SERVICE IN LA CROSSE HAS ISSUED A

FLASH FLOOD WAPRNING FOR. .
VERNON COUNTY IN SOUTHWEST WISCOMNSIN

TNTIL 114& AM CDT

AT 351 AM CDT.. MNATIOMAL WEATHER SERVICE PADAR DETECTED
THUNDERSTORMS PREODUCING VERY HEAVY RATN ACROSS MUCH OF THE
WARNED REEAL. ESTIMATES FROM PADAR IMDICATED THAT 2 TO 2 INCHES OF
PAIN HAZ FALLEN DURING THE PAST z HOURS OVER THE WARNED AREA.

SOME LOCATIONZ THAT MAYT BE AFFECTED INCLUDE...COON VALLEY...
ETODDARD . . _VIROQUA. . _WEETEY AND HICGHWAY 2Z AND COUNTY L.

WITH MOIST S0ILS FROM LAST WEEES RATINS AND CONTINUED HEAWY RATN
BEDEVELOPING OVER WESTERM WERNOMW COUMTY. . . S0ME CREEES COULD BRIZE OUT
OF THEIFR BAMES THIS MOPNING. ALS0. . .STEEFP ELUFFS COULD POSE 4 RISE
OF MORE MUDSLIDES WHICH COULD AFFECT ROAT TRAVEL.

THOZE ALONG CREEES IN WERNON COUNTY SHOULD MONITOR THEM CLOSELY FOR
BAPID RIZEZ. THOSE CLEANTING UP THE HISTORICAL FLOODING AUGITET 12
SHOULD EE CAREFUL OF LIGHTHING IF OUTDOORS.
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NDED (National Digital Forecast Database

gridded data

/= NOAA Graphical Forecast for Bismarck, ND - Windows Internet Explorer B
@T\—_}v |§, http: ) fvawi, crh.noaa. gov/ndfdjgraphicalf sectarsibis.php j |"f'| A | |Google

File  Edit View Fawvorites Tools  Help
Links | Customize Links

W dhe £ | NOAA Graphical Forecast For Bismarck, ND I | @T - B - @ o Ij"" @, =

Warnings & Mational

Climate

Forecasts | F' : laps

L e | Zoom
Fire Weather _" Ourt

Daily View |_ Weekly View
Imsge List| Pege Heio | Metric Units | Key
Mouse over the table below to change the forecast image.
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Amount of Precip.[  <PF QFF
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Heat Index

Relative Humidity

Wind Speed &
Direction
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ow to download NDFD gridded data into shapefile format

Wileath2r Safety
Storm Peady
Preparedness
Weath=r Radio
ERVVIN
Sky WWarm

Local Information
Coop Obh=Sernyer
Weather Calemndar
Dakota Skies

S
HWVY S GIS page
U=simng HDFD data
Radar G155 use

Fire Vieathrer Use= of RMDFD SIS daka
Local Fire Weathwer
Fire WX Brietfimg

Contact Us
Webmaster
Feaedixack

Fr & Sl:arl: kel GIS_UsersCon_ROR_Ink ... | ol Untitled - ArcMap

http:/ /www.weather.gov/ndfd/gis/ndfd_GIS_tutorial.html

http:/ /www.weather.gov/ndfd/gis/ndfd_tutorial.pdf




ff‘ Using NDFD gridded data in a GIS Environment {Shapefiles and Floating Point Grids) - Windows Internet Explorer i IE’ IEI

@x‘/f - I& htkpe s weather, gov ndfd)gisfndfd_GIS_tutorial. himl ;I [+ X | [Google Feabd

File Edit Wiew Favorites Tools  Help
Links & | Customize Links

b

W oy &% Using NDFD aridded data in a GIS Environment (Shap... | | - B o ke G

Tutorial: Using NDFD gridded data in a GIS Environment (Shapefiles and Floating Point Grids) iI

Why bring MDFD grids into a GIS? | Using MOFD grids for pre-hurricane landfall decision making | Download the data |
Convert the data to an ESEI shapefile | Impott an ESE| shapefile into ArcGIS |
Load Legends inte Arclap to view GRIBZ2-derived shapefiles | Convert 8 message to ESEI Spatial analyst or GrADS file format |
Open an FLT file in ArcGIS

Why bring NDFD grids into a GIS?

One of the most attractive components of the Mational Digital Forecast Database is the geospatial nature of the data. The database is based on a 5km national grid that
covers the Continental U.S. and separate grids that cover Hawaii, Alaska, the U.S. Virgin Islands, and Puerto Rico. Each 5km grid cell has forecast information so that a
point specific forecast can be generated for any cell based on geographic coordinate location. Besides being able to just view the grids using algorithms to create
graphics of the gridded information, more advanced users may want to perform analysis with gridded data to answer some real-world problems. Bringing the MDFD gridded
files into a GIS enables the user to not only display the forecast elements with other georectified datasets such as satellite imagery, aerial photographs. and planimetric
layers such as political boundaries, road networks. buildings, etc..., but also to query the data and use it for geospatial analysis. The result is essentially a real-time and
forecast decision support tool for making critical decisions based on various weather elements. This is the case for marine interests as well, as the NDFD grid extend
offshore several miles and deliver wave and wind information. Using the NDFD data in a GIS gives the flexibility to deal with either Raster versions of the MDFD grids
(floating point grids), or vector versions (ESRI shapefiles) as well as other formats that are just recently becoming importable into GIS like MetCDF files and GRADS. The
best way to illustrate the power of using NOFD grids in a GIS can best be presented via a use case scenario given below.

Using NDFD grids for pre-Hurricane landfall decision making

Dwuring the 2004 hurricane season MOFD forecast elements were used to display experimental forecast elements such as wind speed, wave heights, and quantitative
precipitation forecasts along with hurricane forecast tracks in a map format that was used by DHS/FEMA for risk analysis at the FEMA Region IV Regional Operation
Center and Disaster Field Office. For hurricanes Charley, Frances, lvan, and Jeanne maps were created showing NDFD forecast elements overlaid on relevant political
boundaries, roads, shoreline, and major population centers. The elements gave DHO/FEMA risk analysts an idea of the spatial coverage and intensity of forecast winds
and wave heights. These maps were used to create the Presidential Briefing Package in which DHS/FEMA briefs the executive branch on potential damages that will be
incurred from the approaching storm so as to pre-secure federal resources for response and aid through a presidential disaster declaration. This is an example of how
having the MOFD grids converted to GIS significantly benefited the decision making process for weather driven natural disasters such as hurricanes. See Figure 1 and 2
below.
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tkdegrib: NDFD GRIBZ Decoder & Download Program
File Help

Download | GIS I

=1=x]

¥

[C Hawaii - Meed ta Download

[C7 Guam :: Meed to Download

[ Alaska : Meed to Download

(£ Morth Hemizphere [&WwIPS 227) : Need to D

(L Pacific North west - Need t
"Heed to Download

| F [+
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Eﬂ Temperature :: Heed to Download
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[::E] Weather :: Meed to Download
[E] OFF :: Meed to Download
[z::j Show Amount :: Meed to Download
Eﬂ Wind Direction :: Meed to Download
[::E] Wind Speed :: Meed to Download
['_:E] Wave Height :: Meed to Download
E:E:l Sky :: Meed to Download
[z::j Apparent Temperature :: Need to Download
Eﬂ Relative Humidity :: Meed to Download
[::E] Wind Gusts : Meed to Download
['_:E] Incr. Prob. Trop. Cyclone Wind > 34ktz - Need to
E:E:l Cum. Prob. Trop. Cyclone 'wind » 34kt Meed tc
EE] [ner. Prob. Trop. Cyclone wind > 50ktz : Heed to
Eﬂ Cum. Prob. Trop. Cyclone %Wind = B0kts ;- Meed tc
[::E] Incr. Prob. Trop. Cyclone wind > B4kts :: Need to
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Mezzage Window

*+ [_] Southemn Rockies ;- Meed to Download

Days1-7 0 daps 2 hrg old

Dapz1-3:: 15 days 1 hrs old

[II:I b amirnurn Temperature ;15 days 1 hrg old
[II:I Minimum Termperature :: Meed to Download
[E] FoF 12 Meed to Download

[::E] Temperature : Meed to Download

[II:] e Pont Temperature  Meed to Download
[:J:I:] Weather :;: Meed to Download

[E] CIPF :: Meed to Download

[II:I Show Armount : Meed to Download

[II:I Wind Direction :: Meed to Download

[E] YWind Speed ;; Meed ta Daownload

[::E] Wiave Height : Meed to Download

[II:] Sky :: Meed to Download

[:J:I:] Apparent Temperature : Meed to Download
[E] Relatrve Hurmidity :: Meed to Download

[II:I Wind Gustz - Meed to Download

[II:I Inizr. Prob. Trop. Cyclone “Wind > 3dkts - Meed to
[E] Curn. Prab. Trop. Ceclone YWind » 34ktz : Meed tc
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This process can also be automated via command line



Other NDED; Linkss

e

AYAVEE HEr: gov/ndfd/brleflngs/NDFDWkshp CSC_GIS
Gl JrF Niinalppt

www prh.noaa.gov/regsci/gis/shapefiles/ndfd/

« To Download the deGRIB GUI
http://www.weather.gov/mdl/NDFD_GRIB2Decoder/download.php
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|e Utilization of GPS

and aerial
photography in
storm surveys

Courtesy of the Grand Forks National Weather Service Office
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Total Storm Snowfall Amounts
Saturday December 30th - 2006

I Trace [ |8-Dinches
B Trace - 1inch I 8- 11 Inches
1 1-3 mches B 11 - 13 inches
[ 13 -5wmches 0 13- 14 Inchies
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Any Questions?

nathan.heinert@noaa.gov
701-250-4224




